Background: Fistulas occur in about 25% of patients with Crohn's disease (CD) and can be difficult to treat. The aim of this consensus was to provide guidance for the management of patients with perianal fistulizing CD.
INTRODUCTION
The development of perianal abscesses and fistulas are recognized complications of Crohn's disease (CD), which can lead to significant morbidity and reduced quality of life. About 25% of patients develop perianal fistulas during long-term follow-up, with the cumulative risk being 21% after 10 years and 26% after 20 years. 1 Fistulizing perianal CD is a risk factor for poor outcomes, [2] [3] [4] with about 70% of patients requiring surgical treatment during long-term follow-up. 1 About 34% of patients have been reported to have recurrent fistulas, 1 but data suggest that healing, if achieved, is maintained long-term for many patients. 5, 6 At the time the literature searches were conducted for this consensus (April 2016), the most recent clinical practice guidelines on the treatment of perianal fistulizing CD were the 'Guidelines for the Multidisciplinary Management of Crohn's Perianal Fistulas: Summary statement' published in 2015, 7 and the 'Global Consensus on the Classification, Diagnosis and Multidisciplinary Treatment of Perianal Fistulizing Crohn's Disease' published in 2014. 8 The current guidelines differ from these previously published documents in a number of areas. These include the evidence searches (literature searches through 2016 vs 2010), the use of the formal GRADE process for assessing the evidence, the vetting process (large faculty and availability for full Canadian Association of Gastroenterology [CAG] membership review before submission), and the content of the conclusions and recommendations (eg, timing of use of antibiotics, value of repeat imaging to ensure healing). These differences should make this guideline a valuable additional resource for clinicians.
Unfortunately, the quality of evidence for the treatment of fistulizing CD is generally very low, and as a result of the lack of randomized controlled trials (RCTs), these consensus statements primarily provide conditional suggestions (5 of 7 statements). In addition, the consensus group recognized that perianal fistulizing CD has a substantial impact on patient quality of life (QoL), and the patient's perspective should be considered when making treatment decisions.
The purpose of these consensus statements is to review the literature relating to the medical management of perianal fistulizing CD and to develop specific recommendations for a multidisciplinary approach. These statements do not apply to patients with fistulizing disease outside of the immediate perianal region (eg, enterovesical or enterocutaneous fistulizing disease). In addition, it is important to recognize that the evaluation and treatment of associated luminal CD (CAG consensus guidelines published separately), particularly rectal disease, is a critical factor in the management of fistulizing CD that can influence outcomes. While a comparative assessment of surgical procedures was not conducted, the consensus group included a colorectal surgeon and recognized the need for an ongoing collaborative approach between gastroenterologists and surgeons.
METHODS

Scope and Purpose
These consensus statements focused on specific questions, as identified and discussed by the participants, regarding the management of perianal fistulizing CD. Statements on the management of luminal CD and postoperative patients were
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Journal of the Canadian Association of Gastroenterology, 2018, Vol. XX, No. XX also developed and will be presented in separate publications. The development of this clinical practice guideline began in September 2015, with the full consensus group participating in a face-to-face meeting in September 2016.
Sources and Searches
The Only human studies published in English were considered (see Appendix 1 of supplemental content, which provides details of the search strategy used for preparing the initial consensus statements). Additional focused but nonsystematic searches were also performed up to the September 2016 consensus meeting.
Review and Grading of Evidence
Two nonvoting methodologists (GL, PM) used the GRADE (Grading of Recommendation Assessment, Development and Evaluation) approach 9 to assess the risk of bias (of individual studies and overall across studies), indirectness, inconsistency, imprecision, and other considerations (including publication bias) to determine the overall quality of evidence for each statement. The quality of evidence for each statement was graded as high, moderate, low, or very low, as described in GRADE (Table 1) 9, 10 and used in prior Canadian Association of Gastroenterology (CAG) consensus documents.
11-14 GRADE assessments were reviewed and agreed upon by voting members of the consensus group at the meeting.
Approved product labeling from government regulatory agencies varies from country to country, and though not ignored, recommendations are based on evidence from the literature and consensus discussion and may not fully reflect the product labeling for a given country.
Consensus Process
The consensus group comprised 21 voting participants with expertise in the management of CD, including the chairs (RP, AHS), academic and community gastroenterologists, a nurse practitioner, and a colorectal surgeon. Nonvoting participants included a patient representative, nonvoting observers, the GRADE experts (GL, PM), and a moderator ( JM).
The CAG used a web-based platform (ECD solutions, Atlanta, Georgia, USA) to aid in the consensus process before the 2-day, face-to-face consensus meeting held in Toronto, Ontario, Canada, in September 2016. The steering committee (RP, AHS, BB, RK, JKM, and LT) and one of the nonvoting methodologists (GL) developed the initial statements. Using the consensus web-based platform, the steering committee reviewed the results of initial literature searches and identified relevant references that were then 'tagged' (ie, selected and linked) to each statement. All participants then used the web-based platform and a modified Delphi process 15, 16 to vote anonymously on their level of agreement with the statements, suggest revisions, and provide comments. The statements were revised through 2 separate iterations and finalized at the consensus meeting. All participants had access to all abstracts and electronic copies of the individual tagged references. The GRADE evaluations of the evidence for each statement were provided at the meeting.
At the consensus conference, participants presented data, reviewed GRADE evaluations of the evidence for the individual statements, and discussed the phrasing of specific statements before their subsequent finalization. Participants then indicated their level of agreement for each statement by voting. A statement was accepted if >75% of participants voted 4 (agree) or 5 (strongly agree) on a scale of 1 to 5 (with 1, 2, and 3 indicating disagree strongly, disagree, and uncertain, respectively). Following acceptance of a statement, participants voted on the "strength" of the recommendation, with a vote of ≥75% of participants needed to classify a statement as "strong" (recommended); if this threshold was not met, the statement defaulted to "conditional" (suggested). The strength of the recommendation considered risk-benefit balance, patients' values and preferences, cost and resource allocation, and the quality of the evidence. Therefore, it was possible for a recommendation to be classified as strong despite having low-quality evidence or conditional despite the existence of high-quality evidence. 17 As per the GRADE method, a strong recommendation is indicative of a more broadly applicable statement, whereas a conditional 
High quality
Further research is very unlikely to change our confidence in the estimate of effect
Moderate quality
Further research is likely to have an important impact on our confidence in the estimate effect and may change the estimate
Low quality
Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate Very low quality Any estimate of effect is very uncertain *Adapted from reference 9
Journal of the Canadian Association of Gastroenterology, 2018, Vol. XX, No. XX 3 recommendation suggests that that different choices will be appropriate for different patients (Table 2) . 17 In light of the lowor very low-quality evidence in fistulizing disease, the majority of the statements in this area were designated as suggestions.
The manuscript was drafted, reviewed, and approved by the cochairs (AHS, RP), the steering committee members, and the remaining members of the consensus group. As per Canadian Association of Gastroenterology (CAG) policy for all clinical practice guidelines, the manuscript was made available to all CAG members for comments before submission for publication. Members were notified that the manuscript was available on the members-only section of the CAG website and open for comment for a 2-week period.
In accordance with CAG policy, written disclosures of any potential conflicts of interest for the 24 months before the consensus meeting were provided by all participants and made available to all group members.
Role of the Funding Sources
Funding for the consensus meeting was provided by unrestricted, arms-length grants to the CAG by AbbVie Corporation, Janssen Inc., Pfizer Canada Inc., and Takeda Canada Inc. The CAG administered all aspects of the meeting, and the funding sources had no involvement in the process at any point nor were they made aware of any part of the process-from development of search strings and statements to drafting and approval of these guidelines.
PERIANAL FISTULIZING CROHN'S DISEASE DEFINITIONS
Before finalizing the individual statements for the management of perianal fistulizing CD, the consensus group first discussed and agreed on definitions of terminology for fistulizing disease that were then used throughout the consensus process.
Definitions were presented by a member of the steering committee ( JM), discussed, revised, and then agreed upon by the group.
Definition and Classification of Perianal Fistulas
A perianal fistula is an abnormal communication between the rectum or anal canal and the external perianal or ischioanal skin. Perianal fistulas generally arise from perianal abscesses and are classified by the Parks classification as intersphincteric, transphincteric, supraphincteric and extrasphincteric. Over 90% of perianal fistulas are intersphincteric and transphincteric, and therefore, these fistulas are the focus of this guideline. 8, 18 Factors Associated With High Risk of Relapse, Surgery, or Complicated Course Symptoms of perianal fistulizing disease often include drainage, bleeding, pain, and swelling from one or more external openings, as well as diminished, disease-related quality of life. In addition to symptoms, severity assessments should consider the overall risk profile and the impact of the disease on the patient. In patients with CD, factors that have been associated with a higher risk of clinical relapse or a more aggressive or complicated disease course include clinical factors (eg, younger age, smoking, longer disease duration, early need for corticosteroids, and fistulizing perianal CD [1] [2] [3] [4] ), laboratory markers (eg, low hemoglobin, low albumin, high CRP, and high fecal calprotectin levels [19] [20] [21] [22] [23] ), endoscopic appearance (eg, the presence of deep ulcers), and the total disease burden and location of associated luminal disease. Patients lacking these factors would generally be classified as low-risk. It is important to note that fistulizing perianal CD itself is a risk factor for poor outcomes. [1] [2] [3] [4] Outcomes in Perianal, Fistulizing Crohn's Disease Terminology and definitions regarding fistulizing CD used in this guideline are shown in Table 3 . While complete remission, Journal of the Canadian Association of Gastroenterology, 2018, Vol. XX, No. XX defined as both symptomatic and radiographic remission, is the preferred outcome, it was recognized that radiography to document healing is not routinely performed in this patient group, and standardized radiographic definitions of healing have not been developed. The Van Assche score has been proposed to measure fistula activity. The severity of fistulas is rated based on the number of fistula tracts, fistula location, fistula extension, hyperintensity on T2-weighted images, collections or abscesses, and rectal wall involvement. 24 This system is not widely used in clinical practice and includes anatomic variables that may not improve despite effective medical therapy (eg, a tract may still be visible radiologically after a fistula has "closed").
Some data suggest that the use of magnetic resonance imaging (MRI) of the pelvis or transperineal and endoscopic ultrasound (EUS) to guide therapy in patients with CD perianal fistulas is associated with improved short-and long-term symptomatic response rates. 5, 25, 26 However, there are currently insufficient data to make a recommendation for or against serial routine imaging to monitor, or increase, response to treatment.
If radiography is not used to document fistula closure, symptomatic remission without the occurrence of any complications (eg, anal stenosis, perianal abscess, systemic sepsis, fecal incontinence) or the need for fecal diversion or proctectomy is an acceptable outcome. Symptomatic response should not be the goal of therapy but may be useful to assess early improvement with therapy. In addition, symptomatic response may be an acceptable outcome in some cases when symptoms are only intermittent and not associated with the development of the previously mentioned complications. This acknowledges a patient preference for not escalating or changing therapy if there is only scant intermittent drainage from an uncomplicated fistula that does not confer a significant impact on the patient's QoL. It is extremely important to discuss treatment goals with the patient to ensure that these goals align with those outlined in these consensus statements.
Statements in this guideline regarding fistulizing disease are limited to patients with uncomplicated or complicated perianal fistulizing disease. For the purpose of this guideline, complicated fistulizing CD was defined as multiple and/or branching fistula tracts, rectovaginal fistula and/or fistulas associated with active rectal disease or anal stenosis. As previously noted, these statements do not apply to patients with any fistulizing disease outside of the immediate perianal region (eg, enterovesical, enterocutaneous fistulizing disease).
RECOMMENDATION STATEMENTS FOR PERIANAL FISTULIZING CROHN'S DISEASE
The individual recommendation statements are provided and include the "GRADE" of supporting evidence and the voting results, after which a discussion of the evidence considered for the specific statement is presented. A summary of the recommendation statements is provided in Table 4 , and an algorithmic, consensus-guided approach is shown in Fig. 1 .
Key evidence
The evidence for the utility of EUS or MRI is from observational studies and small RCTs. In a prospective, blinded comparison, EUS, MRI, and exam under anesthesia (EUA) were shown to have >85% accuracy for the classification of fistulas. 27 Accuracy reached 100% when a combination of any 2 of the tests was used. In small RCTs, the use of EUS to guide medical and surgical therapy was associated with a higher rate of cessation of fistula drainage, 28 earlier escalation of dosing of medical therapy, and a faster rate of fistula resolution. 29 Observational studies show that MRI correctly classified 90% of fistulas 30 and provided useful information related to healing of fistulas in patients receiving antitumor necrosis factor (anti-TNF) therapy. 5, 26 In a prospective study, healing demonstrated by MRI was maintained during long-term follow-up in patients continuing or stopping anti-TNF therapy. 5 However in one study, improvement seen on MRI correlated with clinical and endoscopic responses to anti-TNF therapy in only about 50% of patients. Symptomatic remission Absence of both pain and drainage* from the fistula tract Symptomatic response Meaningful improvement in symptoms of pain and drainage as judged by both the patient and physician in the absence of remission. Response should not be considered a desirable final outcome, but is useful to assess early response to treatments Radiographic remission Absence of inflammation in any fistula tract and the absence of any abscess *Absence of drainage is considered to be no drainage from the fistula tract with the application of gentle pressure Statement 1: In patients with Crohn's disease and signs and/or symptoms of active fistulizing disease, we recommend imaging (EUS or MRI, based on availability and local expertise) be obtained to delineate the anatomy of the fistula tract(s).
GRADE: Strong recommendation, very low-quality evidence. Vote: strongly agree, 62%; agree, 38%.
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Discussion
Imaging modalities are recommended for diagnostic purposes in patients with suspected fistulizing CD. 31 Data show good diagnostic accuracy with these techniques for classifying fistulas according to Parks criteria. 27 Imaging can also detect associated abscesses or collections that may merit surgical drainage with or without placement of setons. Data also suggest imaging may be useful to evaluate treatment response, 5, 26, 28, 29 allowing for earlier escalation of therapy in patients who do not demonstrate fistula healing 29 or discontinuation of therapy in patients who do. 5 However, when used to monitor responses to therapy, expertise in evaluating serial radiological studies is necessary.
Computed tomography (CT) is generally not recommended because it lacks the sensitivity and specificity of MRI 32 and because of concerns around the exposure to radiation. 8 When other imaging techniques are not available, CT can be useful to detect fistulas, although in one case series, CT had a 50% false-negative rate. 32 Computed tomography is generally reserved for cases of severe CD with clinical suspicion of sepsis and has been shown to accurately detect abscesses. 32, 33 The consensus group concluded that EUS and MRI are accurate for the detection and classification of fistulas and recommended imaging be performed in patients with suspicion of active fistulizing disease to delineate the anatomy of the fistula. However, there were insufficient data to comment on the use of serial imaging to monitor response to treatment.
Key evidence Data suggest that combining surgery with medical therapy may have additional beneficial effects on perianal fistula healing, compared with surgery or medical therapy alone. In a systematic review of 8 cohort studies, the rate of fistula healing was 43% with medical therapy alone and 53% with combination surgical and medical therapy. 34 
In a natural history study, about 25% of patients developed 1 or more perianal fistulas during long-term follow-up, of which approximately 70% required surgical treatment. The majority of patients underwent minor procedures (eg, drainage of abscesses, fistulotomy/fistulectomy, and seton placement), but approximately one third required bowel resection. 1 Surgeons play a pivotal role in defining the anatomy during EUA, draining pelvic and perianal sepsis, and placing setons. They also play an important role in a collaborative care model when more advanced surgery is needed. Conditional recommendation, very low-quality evidence. 3: In patients with Crohn's disease and evidence of fistulizing disease, we suggest the use of antibiotic therapy for initial management to achieve symptomatic response. GRADE: Conditional recommendation, very low-quality evidence 4: In patients with Crohn's disease and evidence of fistulizing disease, we recommend the use of anti-TNF therapy, to induce symptomatic response. GRADE: Strong recommendation, very low-quality evidence. 5: In patients with Crohn's disease and evidence of fistulizing disease who have achieved symptomatic response on anti-TNF therapy, we suggest the use of continued therapy, to achieve and maintain complete remission. GRADE: Conditional recommendation, low-quality evidence. 6: In patients with Crohn's disease and evidence of fistulizing disease, when starting anti-TNF therapy, we suggest it be combined with a thiopurine or methotrexate over monotherapy to optimize pharmacokinetic parameters. GRADE: Conditional recommendation, low-quality evidence for infliximab, very low-quality evidence for adalimumab. 7: In patients with Crohn's disease and evidence of fistulizing disease, we suggest referral for surgical management when there has been an inadequate symptomatic response to medical management strategies. GRADE: Conditional recommendation, very low-quality evidence.
EUS, endoscopic ultrasound; MRI, magnetic resonance imaging; TNF, tumor necrosis factor; *The strength of each recommendation was assigned by the consensus group, per the GRADE system, as strong ("we recommend . . . ") or conditional ("we suggest . . . "). A recommendation could be classified as strong despite low quality evidence to support it or conditional despite the existence of high quality evidence due to the 4 components considered in each recommendation (risk:benefit balance, patients' values and preferences, cost and resource allocation, and quality of evidence).
Statement 2:
In patients with Crohn's disease and evidence of complicated fistulizing disease, we suggest surgical consultation.
Referral for surgical management has also been suggested for patients with uncomplicated, single, superficial fistulas that do not involve a significant amount of anal sphincter muscle. In such patients, surgeons may consider a fistulotomy and may obtain good symptomatic results without the need for medical therapy. However, these types of superficial fistulas are very uncommon in patients with CD, and as a result, this type of primary surgical approach would be used only in highly selected patients.
Based on the high rate of surgical treatment of fistulizing disease, and the suggestion that combined surgical and medical therapy may be more effective than medical therapy alone, the consensus group conditionally suggested that patients undergo a surgical consultation, preferably with a colorectal surgeon if available.
Key evidence A systematic review and meta-analysis of 3 RCTs in patients with perianal CD fistula (n = 123) showed that treatment with antibiotic therapy (ciprofloxacin or metronidazole) given for between 4 and 12 weeks was associated with a significant improvement in the outcome of failure to reduce fistula drainage (relative risk [RR], 0.80; 95% CI, 0.66-0.98). 35 In the ADAFI RCT, in patients with active perianal fistulizing CD, which was published after the meta-analysis, the combination of ciprofloxacin and adalimumab resulted in significantly greater symptomatic remission (closure of all draining fistulas) at week 12 (65 vs 33%; P = 0.009), compared with adalimumab alone. 36 In the meta-analysis, results were not significant for each of the individual antibiotics tested (ciprofloxacin and metronidazole). 35 A more recent meta-analysis including data on ciprofloxacin from 3 RCTs, showed a significantly higher rate of response (>50% reduction in the number of fistulas) compared with placebo (RR, 1.64; 95% CI, 1.16-2.32; P = 0.005). 37 The quality of evidence was downgraded for imprecision because of the small number of patients and the different types of antibiotics used. 
Statement 3:
In patients with Crohn's disease and evidence of fistulizing disease, we suggest the use of antibiotic therapy for initial management to achieve symptomatic response.
Discussion
The evidence suggests that, while antibiotic treatment may reduce fistula drainage, it does not appear to have long-term benefits after the antibiotic is discontinued. In the 2 trials, where ciprofloxacin was added to anti-TNF therapy, there were no significant differences in outcomes at long-term follow-up (18 and 24 weeks). 36, 38 However, in the larger trial, results were significant at week 12. 36 These data are limited to ciprofloxacin and metronidazole, but they suggest that further research and assessment of other antibiotics may be warranted.
Based on the sparse evidence, but also the suggestion of short-term benefits, the consensus group conditionally suggested that antibiotics may be useful as an initial management strategy to decrease drainage, to prevent abscess formation, and to act a bridge to a more definitive treatment strategy.
Key evidence Evidence for anti-TNF therapies in fistulizing disease comes from 1 positive RCT with infliximab that was conducted specifically in this patient group. 39 But the majority of evidence is from subgroup analyses of RCTs with limited statistical power. Among 3 trials with adalimumab, 1 was positive, 40 and 2 were negative. 41, 42 One RCT of certolizumab pegol induction therapy (PRECISE-1) had negative results among the subgroup of patients with fistulizing disease. 43 A systematic review of 6 trials reported no significant effect of anti-TNF therapy for the outcome of failure to heal fistulizing disease (RR, 0.88; 95% CI, 0.73-1.05). 44 When we removed the certolizumab pegol studies from the meta-analysis, the results remained nonsignificant (RR, 0.88; 95% CI, 0.66-1.11). In another meta-analysis, the 4 RCTs with adalimumab or infliximab found no significant benefit for anti-TNF therapy for the outcomes of complete fistula closure or partial fistula closure. 45 Although data did not show a significant benefit overall, there was significant heterogeneity between studies, and the populations were not restricted to patients with perianal fistulas. However, the trial from Present et al designed with healing of fistulas as the primary outcome, 39 in which over 90% of the population had perianal fistulas, showed a clear benefit of infliximab over placebo (RR, 0.62; 95% CI, 0.48-0.81). 44 In addition, the effect was significant in studies in which patients were treated for more than 4 weeks (RR, 0.80; 95% CI, 0.65-0.98). 44 Discussion Although the quality of evidence is very low, the trial specifically designed to assess anti-TNF therapy in patients with fistulizing disease did show a significant benefit for healing of fistulas. 39 In addition, data suggest that a longer course of therapy is needed before therapy should be considered ineffective. 44 Based on the positive data, the consensus group recommended anti-TNF therapy with adalimumab or infliximab for fistulizing disease. Although RCTs with fistula-specific primary endpoints have only been performed with infliximab, there are fistula outcome data from subgroup analyses of RCTs of adalimumab that support its efficacy in this indication. Therefore, the consensus group concluded that there was not sufficient data to recommend one anti-TNF over the other. In light of the fact that there were no positive studies with certolizumab pegol, this agent was not recommended. Patients with uncomplicated perianal fistulas and mild luminal disease may not require anti-TNF therapy.
The timing of outcome assessment of symptomatic response to therapy in the studies has been in the range of 12 to 14 weeks. Although this seems to be a reasonable time for initial assessment of response, the full extent of response may not be realized until after that time. 44 Among patients with fistulizing disease, an outcome of symptomatic response rather than complete remission may be acceptable when imaging to demonstrate healing is not available. However, the consensus group suggested that imaging be performed if discontinuation of treatment is being considered. In addition, some participants argued that treatment of fistulizing disease should strive for complete remission because fistulas are a risk factor for poor long-term outcomes, 1 and there is evidence that healing, if achieved, can be maintained long-term. 5, 6 Key evidence Evidence for maintenance anti-TNF therapies in fistulizing disease comes from 1 positive RCT with infliximab that was conducted specifically in this patient group (ACCENT II) 46 and a subgroup analysis of a RCT with adalimumab (CHARM). 6, 40 In ACCENT II, 195 patients with fistulas (90% perianal) who had responded to infliximab induction therapy were randomized to infliximab or placebo maintenance therapy. At week 54, 42% of patients treated with infliximab had lost response compared with 62% with placebo (P < 0.001). Complete absence of draining fistulas was seen in 36% of patients with infliximab and 19% with placebo (P = 0.009). 46 The CHARM RCT included 117
Statement 4:
In patients with Crohn's disease and evidence of fistulizing disease, we recommend the use of anti-TNF therapy to induce symptomatic response.
GRADE: Strong recommendation, very low-quality evidence. Vote: strongly agree, 33%; agree, 67%.
Statement 5:
In patients with Crohn's disease and evidence of fistulizing disease who have achieved symptomatic response on anti-TNF therapy, we suggest the use of continued therapy to achieve and maintain complete remission.
patients with fistulas at baseline (97% perianal), and fistula closure rates at week 56 were 33% with adalimumab therapy and 13% with placebo (P = 0.043). Among patients who had fistula closure at week 26, 100% maintained healing at week 56 in both treatment groups. 6 Subgroup analysis of patients with draining fistulas (95% perianal) at baseline who had responded to certolizumab pegol induction therapy in the PRECISE-2 RCT showed no significant improvement in the rate of fistula closure with continued certolizumab (54%) compared with switching to placebo (43%; P = 0.069). 47, 48 Discussion In the ACCENT II trial, the median length of time during which fistulas remained closed after cessation of infliximab therapy was 14 weeks, with over 60% of patients experiencing loss of response through 54 weeks of follow-up. 46, 49 During longer follow-up of patients treated with adalimumab, fistula healing rates were maintained for up to 4 years. 40, 50 Based on the positive data, the consensus group recommended anti-TNF therapy with adalimumab or infliximab for maintenance therapy in patients with fistulizing disease who have responded to induction therapy. Based on the fact that the maintenance data for certolizumab pegol were negative, this agent was not recommended.
Key evidence Few data are available on the role of combination immunosuppressant therapy in patients initiating anti-TNF therapy. Several cohort studies have demonstrated healing of perianal fistulas with the combination of infliximab induction therapy, followed by immunosuppressant maintenance therapy. [51] [52] [53] [54] In one cohort study in which azathioprine was started at initiation of infliximab or adalimumab therapy, the response rates were 66% and 43%, respectively, at 3 years. 55 However, none of these studies included an anti-TNF monotherapy group. The placebo controlled trial of infliximab induction therapy found no difference between fistula response in patients receiving (49%) and those not receiving concomitant immunosuppressants (54%). 39 However, patients on immunosuppressants had been receiving those drugs before initiation of infliximab and presumably had not responded to immunosuppressant monotherapy and were therefore less likely to obtain benefit from combination therapy. Similarly, in the open label induction phase of the ACCENT II study, the rate of fistula response at week 14 was identical in patients receiving concomitant immunosuppressants and those receiving only infliximab monotherapy. 46 In an uncontrolled, open-label case series, combination therapy with infliximab and an immunosuppressant was associated with a greater likelihood of first perianal fistula closure compared with infliximab alone, but this was not statistically significant (HR 1.44; 95% CI, 0.79-2.66; P = 0.23). 56 However, among patients who were naïve to immunosuppressants, the combination was significantly more likely to result in fistula closure (HR 2.58; 95% CI, 1.16-5.6; P = 0.02).
Discussion
The consensus group determined that, although the quality of the evidence was very low, the data on the impact of immunosuppressant therapy on anti-TNF drug levels, the correlation between levels and fistula outcomes, and thr extrapolation of higher quality evidence in luminal CD provided sufficient support for a conditional statement for the use of concomitant, antimetabolite, immunosuppressant therapy with anti-TNF therapy.
Although there was a lack of controlled trial evidence to demonstrate a clinical benefit of combination immunosuppressant and anti-TNF therapy over anti-TNF monotherapy in fistulizing disease, the combination has demonstrated good long-term response rates in IBD overall. In addition, one placebo-controlled, cross-over trial of 6-mercaptopurine in CD did assess fistula outcomes. 57 However, this study was considered to be of low quality, and although it did report an effect of the drug on fistula response, the consensus group concluded that it was not sufficient on its own to make a statement regarding immunosuppressant monotherapy.
In the SONIC trial, in patients with luminal CD, combination therapy was more effective than either infliximab or azathioprine monotherapies in inducing symptomatic remission and mucosal healing. 58 In addition, patients who received combination therapy were less likely to develop anti-TNF antibodies and had higher median serum anti-TNF trough levels.
Cohort studies have suggested that higher anti-TNF drug levels may be needed to promote fistula resolution. 59, 60 In one report, patients with fistula response had significantly higher infliximab trough drug levels (weeks 2, 6, and 14) compared with those who did not respond. 59 The presence of antidrug antibodies at week 14 was negatively associated with fistula response in the univariate analysis but not the multivariate analysis. This was confirmed in a larger study, in which patients with fistula healing had significantly higher infliximab drug Statement 6: In patients with Crohn's disease and evidence of fistulizing disease, when starting anti-TNF therapy, we suggest it be combined with a thiopurine or methotrexate over monotherapy to optimize pharmacokinetic parameters. levels (P < 0.0001) and healing rates increased incrementally with increasing drug levels. 60 This study did find that patients with antidrug antibodies had a significantly lower chance of fistula resolution. In both trials, concomitant immunosuppressant therapy was not significantly more prevalent among responders compared with nonresponders, but comparisons of response rates among patients on combination therapy vs those not receiving immunosuppressants were not preformed. 59, 60 The consensus group made their decision largely based on extrapolating data from patients in luminal CD and the fact that higher anti-TNF levels have been associated with improved rates of fistula healing. But given the scarce data on the use of combination therapy in patients with fistulizing disease, the consensus group made a conditional suggestion in favor of initiating azathioprine or methotrexate when starting anti-TNF therapy in this patient group.
Key evidence
Very low-quality evidence from retrospective and prospective surgical case series suggest successful fistula closure in about 50% to 60% of patients at 6 months or more of follow-up. [61] [62] [63] [64] [65] Surgical strategies included seton placement, 61, 63, 65 use of fibrin glue, 61 fistula plug insertion, 64, 65 fistulotomy, 62, 63 endorectal advancement flap (ERAF), 66 ligation of the intersphincteric fistula tract (LIFT), 67 and fecal diversion with or without proctectomy. 68 Repeat procedures were common. 62, 63 A systematic review of cohort studies reported fistula closure in 58% of patients with use of an anal fistula plug. 64 However, a subsequent open-label, RCT found no significant difference between the rate of fistula closure at 3 months, with an anal fistula plug compared with seton removal alone (31.5% vs 23.1%; P = 0.19).
65
A meta-analysis of cohort studies of fecal diversion reported that 63.8% (95% CI, 54.1-72.5) of patients had early response after treatment for refractory perianal CD. Restoration of bowel continuity was attempted in 34.5% of patients and was successful in only 16.6%. Overall, 41.6% of patients required proctectomy after failure of temporary fecal diversion. 68 One cohort study comparing diversion vs no diversion found no differences in outcomes between the two groups, but these were patients with rectovaginal fistulas, and patients receiving diversion had more complicated disease. 69 Discussion Medically refractory disease implies that the disease has remained active despite optimal medical therapy. As discussed in statement 6, low anti-TNF drug levels or the presence of antidrug antibodies may affect fistula response rates. 59, 60 Therefore, before surgical referral, dose optimization should be attempted, and for patients who lose response to anti-TNF therapy, therapeutic drug monitoring may be useful to help guide medical treatment decisions and dose optimization. As discussed in statement 2, a natural history study found that about 70% of patients with perianal fistulas required surgical treatment, including bowel resection in roughly one third of patients. 1 Furthermore, data suggest that combining surgery with medical therapy may have additional beneficial effects on perianal fistula healing, compared with surgery or medical therapy alone. 34 An ongoing collaborative approach between the gastroenterologist and the surgeon is important to optimize outcomes. In patients who are not responding to medical therapy, assessment or reassessment by a surgeon and EUA may reveal areas of undrained sepsis or the need to add or reposition setons. In addition, in very severe, medically refractory disease, proctectomy or fecal diversion with an ileostomy or colostomy may be required. 1, 70 Based on the high rate of surgical treatment of fistulizing disease and cohort studies suggesting that surgical therapy may provide effective fistula healing for some patients, the consensus group conditionally suggested that patients be referred for surgical management when there has been an inadequate response to medical therapies.
FUTURE DIRECTIONS
The management of patients with perianal fistulizing disease has been inadequately studied, with most outcome data coming from subgroup analyses of RCTs for which perianal fistula outcomes were secondary. While additional RCTs specifically enrolling a perianal fistulizing patient population are needed for most treatments, there are some areas that particularly warrant study.
Although some of the anti-TNF agents have demonstrated efficacy for fistulizing disease, the optimal use of these therapies has not yet been defined. Further studies are needed to determine if drug dose or serum drug levels affect response and remission rates. If serum drug levels are determinants of response, then further studies are needed to define the optimal levels and to assess the impact of therapeutic drug monitoring on clinical and radiologic outcomes.
More robust data are needed on the newer non-anti-TNF biologics, vedolizumab and ustekinumab, in this patient population. In the subgroup of patients with perianal fistulas in the GEMINI-2 RCT, vedolizumab was associated with closure of Statement 7: In patients with Crohn's disease and evidence of fistulizing disease, we suggest referral for surgical management when there has been an inadequate symptomatic response to medical management strategies.
GRADE: Conditional recommendation, very low-quality evidence. Vote: strongly agree, 57%; agree, 43%.
fistulas in 23% of patients treated with vedolizumab every 8 weeks and 41% of patients treated with vedolizumab every 4 weeks compared with 11% of patients who received placebo (P = 0.32 and P = 0.03). 71 Several small, open-label case series in CD patients with perianal disease have reported a symptomatic response rate of 60%-70% with ustekinumab. 72, 73 Cohort studies 74, 75 and one small RCT 76 have suggested that some patients with fistulas may benefit from treatment with oral tacrolimus. In the RCT, fistula response was seen in significantly more patients receiving tacrolimus compared with placebo (48% vs 8%, P = 0.004), but closure rates were very low and similar between groups (10% vs 8%, P = 0.86). 76 One other small RCT reported no benefit of tacrolimus ointment in patients with fistulas. 77 Data suggest that stem cells may be a beneficial treatment particularly for patients with complicated, treatment-refractory fistulas. A large RCT demonstrated the efficacy of expanded, allogeneic-derived, mesenchymal stem cells (ASC) in inducing fistula remission in patients with complex perianal fistulas. Rates of complete remission were significantly higher with ASC compared with placebo at week 24 (50% vs 34%; P = 0.024), 78 and the 1-year relapse rates among these patients were significantly lower (25% vs 44%). 79 The high placebo remission rates in this trial may be related to the conditioning procedures received by all patients (curettage of fistula tracts, drainage of abscesses, and insertion of setons where necessary), which may have provided short-term fistula response for some patients without the need for additional medical therapy. A number of other surgical approaches to the management of perianal fistulizing disease have been described, but unlike ASC therapy, these have not been studied in RCTs. RCTs of surgical approaches would help to better define the role and optimal timing of surgical management of these patients.
Open-label case series suggest that hyperbaric oxygen therapy (HBOT) may promote healing in patients with severe or refractory perianal disease, but this strategy has not been systematically evaluated. [80] [81] [82] In a recent case series, the rate of perianal fistula healing was 65%. 82 The median number of 2-hour sessions per patient was 20 (range, 10-86).
Further data are needed on the role of imaging such as MRI and EUS to monitor patient response to treatment and to guide therapy, including de-escalation of medical therapy. In addition, further studies are needed to determine if effective surgical therapy for patients with medically refractory disease can obviate the need for further medical therapy. Finally, there is a need for a more definitive demonstration of whether the addition of immunosuppressive therapy (eg, methotrexate or a thiopurine) during initiation of biologic therapy provides any real efficacy benefits.
SUMMARY
These guidelines present recommendations for the patient with active perianal fistulizing CD. Consensus was reached on 7 statements pertaining to assessments, management with antibiotics, immunosuppressants, anti-TNF therapies, the role of surgical consultations, and interventions (Table 4 ). An algorithm summarizing the consensus-guided approach to the management of active perianal fistulizing CD is shown in Fig. 1 . The evaluation and treatment of associated luminal CD (CAG consensus guidelines published separately), particularly rectal disease, is an important part of the management of fistulizing CD.
While the preferred goal of therapy is complete remission, the target outcomes in the recommendation statements also include symptomatic response in some cases, especially when assessing early results of therapy. A CD patient-advocate, who participated in this consensus, stressed the importance of a collaborative approach between patient and physician.
These guidelines should help to optimize the use and proper positioning of existing medical therapies and the role of surgical consultations and thus improve outcomes in patients with perianal fistulizing CD. Imaging (eg, MRI and EUS) to monitor patient response to treatment and investigative treatments, such as the non-anti-TNF biologics (vedolizumab and ustekinumab), tacrolimus, stem cells, and hyperbaric oxygen therapy, may provide additional options for patients with fistulizing CD and will be considered in future iterations of these guidelines.
Optimal management of perianal fistulizing CD requires a collaborative effort between gastroenterologists and surgeons and may include the evidence-based use of existing therapies and surgical assessments and interventions when needed.
Supplementary Data
Supplementary data is available at Inflammatory Bowel Diseases online.
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